Site-directed mutagenesis of amino acid residues involved in the glutathione binding of human glutathione S-transferase P1-1.
The four residues of human glutathione S-transferase P1-1 whose counterparts were indicated by X-ray crystallography to reside in the GSH-binding site of pig glutathione S-transferase P1-1 were individually replaced with threonine or alanine by site-directed mutagenesis to obtain mutants R13T, K44T, Q51A, and Q64A. The kinetic parameters, susceptibilities to an inhibitor, S-hexyl-GSH, and affinities for GSH-Sepharose of the latter were compared with those of the wild-type enzyme, and pKa of the thiol group of GSH bound in R13T was shown to be equivalent to that in the wild type. From the results, Lys44, Gln51, and Gln64 were deduced to contribute to the binding of GSH. On the other hand, Arg13 seems to be essential for the enzymatic activity as mainly involved in the construction of a proper structure of the active site.